Recent studies of areas V1 and MT in the visual cortex show that exposure to a stimulus can change the contrast sensitivity of cells and shift their peak sensitivity to a new orientation or movement direction. In MT, these shifts can correctly predict illusory changes -visual aftereffects -in movement direction, but in V1, they are more difficult to interpret.
cells respond best to different orientations and directions of motion. It is the pattern of activation across the population -which cells are most active to a given stimulus? -that is likely to represent the perceived orientation or direction. Twenty or thirty years ago, it seemed reasonable to suppose that when exposed to, say, a pattern moving to the right, the cells most responsive to rightward motion would become adapted or de-sensitized, while other cells, less responsive to this stimulus, would be little affected This attractively simple 'fatigue' model has been at the heart of much thinking about adaptation and aftereffects. It correctly predicts that individual cells -and the whole observer -should be less sensitive to the adapting stimulus after a period of exposure, and it broadly accounts for the perceptual distortions that result [9] .
It has become increasingly clear, however, that visual cortical cells also adapt in ways not captured by the 'fatigue' model. Several studies of V1 cells found that if a cell is exposed to stimulus X -say, a left tilted grating -then its sensitivity and responsiveness to X are indeed reduced (Figure 2A For the aftereffects of motion, the primary area V1 may not be the best place to look. The extra-striate cortical area MT is known to be especially concerned with motion coding, in both monkeys [11] and humans [12] , and MT is known to play a direct role in motion perception [13] . [7] suggests that this aspect of adaptation in MT reflects adaptation in V1 or V2, where receptive fields are much smaller.
Aftereffects are distortions of perception, and so might seem to be maladaptive, but there have been several proposals [15] that adaptation over short time scales may serve to enhance perceptual discriminations and the efficiency of neural coding [10, 16] , and over longer periods may serve to maintain an effective match between sensory coding properties and the statistics of the visual environment (reviewed in [17] ). It will take further work to discover whether the adaptive shifts of tuning in V1 and MT, apparently in opposite directions, are both adaptive in functional terms. 
